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PACKAGING FOR METAL- AIR BATTERIES WITH 
HYDROGEN RELEASE VALVE 



Cross Ref erence to Related Applications 



Priority is claimed to the following United States Patent Applications: serial number 
60/161,767 filed on October 27, 1999, serial number 60/1 12,292 filed on December 15, 1998, 
serial number 60/129,666 filed on April 15, 1999, serial number 09/293,927 filed on April 15, 
1999, and serial number 60/119,568 filed on February 10, 1999. 



The present invention relates to packaging for storing metal-air battery cells and 
devices that contain metal-air battery cells. More particularly, the present invention relates to 
a packaging that substantially prevents water and other debris from entering the packaging and 
permits the release of hydrogen out of the packaging. The packaging also restricts the ingress 
of oxygen into the packaging. 



Most high-drain portable electronic devices are powered by secondary or rechargeable 
batteries. Examples of such high-drain devices are cellular telephones, notebook computers, 
camcorders, and cordless hand-tools. The reason primary batteries are unattractive in such 
applications is that the life-span of a typical primary or single-use batteries is so short, and the 
cost so high, that they ultimately prove too costly for long-term use. In addition, their weight 
alone would discourage a person from carrying enough primary batteries for a long-term 
operation of the device. For example, a cellular telephone with alkaline batteries would last 
about as long as a single charge of a nickel-metal-hydride battery, but in the long term, cost 
far more per unit energy. A nickel-metal hydride battery, though initially expensive, costs 
only pennies to recharge. 

New primary battery technologies have emerged that have, in principle at least, the 
ability to offer sufficient energy and power at a sufficiently low cost to make these batteries 
attractive for high-drain portable devices. One such technology is metal-air batteries, for 
example zinc-air batteries. In a zinc-air battery, one of the electrodes of the battery uses 
oxygen that can be supplied by ambient oxygen. Since oxygen is available everywhere, a 
zinc-air battery need house only one consumable electrode. Because of this, the energy 
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capacity per unit weight is magnified greatly. Unfortunately, the intrinsic benefits of 
electrochemical cells that use air as an electrode are attended by some serious technical 
problems. 

One problem concerns the metal-air batteries needed for oxygen. Although zinc-air 
5 batteries have high energy densities, they are moderately low on power. To increase their 
power, large amounts of oxygen must be supplied. Increasing the batteries' access to oxygen 
is sometimes accomplished by designing the metal-air batteries or the housings that encase 
one or more metal-air batteries with relatively large and/or numerous openings. However, 
increasing the size and number of openings may also increase the likelihood that water and 
10 other debris may contact or enter the metal-air batteries. Increasing the size may also cause 
water vapor to leave the batteries, resulting in battery desiccation. Both of these occurrences 
may increase the likelihood that the battery will malfunction. 

However, a metal-air battery's exposure to oxygen is preferable when the battery 
supplies energy, such as when a device connected to the battery is turned on. During non-use 
15 times, it is preferable for the battery to cut off from outside contaminates, as well as oxygen 
and carbon dioxide. 

Another problem concerns the production of hydrogen. During operation and during 
storage of some metal-air batteries, the batteries may produce hydrogen due to the natural 
corrosion of a zinc oxide. During normal operation, the production of hydrogen can be 

20 released to the outside ambient air through the same openings by which oxygen and^other 
gases enter the batteries. However, in the storage context, the competing interest of storing 
the batteries in an air tight enclosure to limit the batteries' exposure to carbon dioxide, 
oxygen, water and other debris may counter the need to release hydrogen from the enclosure. 
Enclosing the batteries in an air tight packaging may prevent the hydrogen from leaving the 

25 packaging and cause the packaging to expand and possibly burst. 

Summary of the Invention 
The present invention provides a package for encasing an electrochemical device 
requiring an ambient gas. The package has an enclosure capable of encasing the 
30 electrochemical device that is substantially impermeable to oxygen so that the ingress of 
oxygen into the packaging is restricted. Restricting access to oxygen may increase battery 
life. The packaging also permits the egress of hydrogen out of the packaging, which can build 
up during the storage of metal-air batteries. The package is made of a substantially air- 
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impermeable material that is sealed to enclose the device. A hole is formed in the packaging 
and that hole is covered with' a one way valve sticker or other material that can be adhered to 
the packaging to restrict the flow of gases, water and other debris through the hole and into the 
packaging. The sticker also permits the diffusion of hydrogen gases out of the packaging so 
as to prevent the packaging from expanding to a volume that may cause the packaging to 
rupture. The material behaves as a one way valve for the release of gases out of the 
packaging. 

The invention will be described in connection with certain preferred embodiments, 
with reference to the following illustrative figures so that it may be more fully understood. 

With reference to the figures, it is stressed that the particulars shown are by way of 
example and for purposes of illustrative discussion of the preferred embodiments of the 
present invention only, and are presented in the cause of providing what is believed to be the 
most useful and readily understood description of the principles and conceptual aspects of the 
invention. In this regard, no attempt is made to show structural details of the invention in 
more detail than is necessary for a fundamental understanding of the invention, the description 
taken with the drawings making apparent to those skilled in the art how the several forms of 
the invention may be embodied in practice. 

Brief Description of the Drawings 
FIG. 1 is a perspective view of a prismatic metal-air battery cell. 
FIG. 2 is a set of illustrations from front and side of an embodiment of a packaging 
configuration. 

Detailed Description of the Preferred Embodiment 
Referring now to the drawings, as shown in FIG. 1, a metal-air battery cell 101 has a 
casing with holes 105 for the egress and ingress of air through the casing. The ingress of air is 
a necessary operation for the proper functioning of a metal-air battery cell 101. One or a 
multiple of the battery cells 101 can electrically connected and housed in a battery casing to 
form a battery pack. 

Referring to FIG. 2, a gas impermeable bag 500 encloses a battery pack 520 holding at 
least metal-air battery cell. The bag 500 has a hole 505. The hole 505 is covered by a one 
way valve 510 to prevent the egress or ingress of air except through the one way valve 510. 
The one way valve 510 permits hydrogen gas to escape from the enclosure of the bag 500. 
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Hydrogen gas may be produced when the zinc anode of the metal-air battery cell corrodes. 
This hydrogen gas should be released from the bag to prevent the bag from expanding 
considerably and possibly causing the bag 500 to rupture. An example of a suitable one way 
valve is the product V45 Aromafine, which is made by Bosch® and is typically used for 
storing coffee. This one way valve 510 permits the release of hydrogen out of the bag 500 and 
prevents the flow of oxygen into the bag 500. 

The gas impermeable bag 500 can made of a flexible plastic, a foil plastic laminate, or 
any other air impermeable material that protects the battery pack 520 from the outside 
environment The one way valve 510 is attached to the bag 500 and covers the hole 505. The 
valve 510 is adhered to the bag through an adhesive, by thermally bonding the valve 510 to 
the bag 500, or by any other method that will form an air tight seal with the bag 500. 

In the alternative, the one way valve 5 10 can be replaced with an air permeable sticker 
or alternative air permeable material. The air permeable sticker permits hydrogen gas diffuse 
out of the bag 500. The sticker also prevents water and other debris from entering the bag. 

The following examples are descriptions of the use of the present invention. These 
examples are not meant to limit the scope of the invention, but are merely examples of 
specific embodiments. 

It will be evident to those skilled in the art that the invention is not limited to the 
details of the foregoing illustrative embodiments, and that the present invention may be 
embodied in other specific forms without departing from the spirit or essential attributes 
thereof. The present embodiments are therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being indicated by the appended claims rather 
than by the foregoing description, and all changes which come within the meaning and range 
of equivalency of the claims are therefore intended to be embraced therein. 
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Claims 

We claim: 

1 . A package for a metal-air battery comprising: 

a gas impermeable enclosure with a valve communicating an interior of said enclosure 
with an outside of said enclosure; and wherein 

said valve is effective to permit the egress of hydrogen gas from said inside to said 
outside of said enclosure. 

2. A package as in claim 1 wherein said valve is a one-way valve 

3 . A package as in claim 2 wherein said enclosure is formed of a flexible plastic. 

4. A package as in claim 2 wherein said enclosure is formed of a foil/plastic laminate. 

5. A package as in claim 2 wherein said valve prevents the ingress of fluid into said 
enclosure. 

6. A package as in claim 2 wherein said enclosure prevents a pressure buildup in said 
enclosure. 

7. A package as in claim 2 wherein said enclosure prevents the ingress of oxygen into 
said enclosure. 

8. A package as in claim 1 wherein said enclosure is formed of a flexible plastic. 

9. A package as in claim 1 wherein said enclosure is formed of a foil/plastic laminate. 

10. A package as in claim 1 wherein said valve prevents the ingress of fluid into said 
enclosure. 

1 1. A package as in claim 1 wherein said enclosure prevents a pressure buildup in said 
enclosure. 

12. A package as in claim 1 wherein said enclosure prevents an ingress of oxygen into 
said enclosure. 

1 3. A package for a metal-air battery comprising: 

a substantially gas impermeable enclosure with an air permeable portion 
communicating an interior of said enclosure with an outside of said enclosure; and wherein 

said air permeable portion is effective to permit the egress of hydrogen gas from said 
inside to said outside of said enclosure. 

14. A package as in claim 13 wherein said air permeable portion is an air permeable 
sticker attached to said enclosure. 

15. A package as in claim 13 wherein said enclosure prevent the ingress of fluid into 
said enclosure. 
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1 16. A package as in claim 13 wherein said enclosure prevents a pressure buildup ir 

2 said enclosure. 

l 17. - A package as in claim 13 wherein said enclosure is formed of a flexible plastic. 

1 18. A package as in claim 13 wherein said enclosure is formed of a foil/plastic 

2 laminate. 
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1 . This written opinion is the first drawn up by this International Preliminary Examining Authority. 

2. This opinion contains indications relating to the following items: 



I 



E$aei& of the opinion 



citations and explanations supporting such statement 



The applicant Is hereby invited to reply to this opinion. 

Whan? Sao the time Limit Indicated above. The applicant may. before the expiration of that time limit, 
request mis Authority to grant an extension, see Rule 66.2(d). 

' How? By submitting a written rap V. accompanied, where appropriate, by amerKfrnanis, according to Rule 86.3. 

For the form and the language of the amendments see Rules 66.8 and 66.9. 

Atao* For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner 4 * obligation to consider amendments anoVor arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 



II 


□ 


til 


□ 


IV 


□ 


V 


■ 


VI 


□ 


VII 


□ 


VIII 





If no reply Is fDed the international preliminary examination report will be established on the basis of this opinion. 



The final data by which the international preliminary 

examination report must be established acoordng to Rule 68 2 is; 1 5/04/2001 



Name and mailing address of the international 
preliminary examining autnomy- 

European Patent Office 
O8029S Munich 

Tel. 449 89 2399-0 Tx; 623666 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer / Examiner ~ 
Haering, C 



FormeJrtles officer (incl. extension of time limits) 
Koutsoftas, P 

Telephone No. +49 69 2399 7273 
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I. Basis of the opinion 

1 . This opinion has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Article 14 are referred to in this opinion as 'originally fited" .): 

Description, pages: 

1 -4 as receh/ed on 24/02/2000 
Claims, No.: 

1-18 as received on 24/02/2000 
Drawings, sheets: 

1/2-2/2 as received on 24/02/2000 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims. Nos.: 

□ the drawings, sheets: 

3. This opinion has been established as If (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



V. Reasoned statement under Rule 66,2(a)(ii) with regard to novelty, Inventive stop or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-13 + 15-18; NO 

Inventive step (IS) Claims 14: NO 

Industrial applicability (IA) Claims 

2. Citations and explanations 
$m separate sheet 

Form PCTVIPEAMOS (Box** l-VIM, 1 ) (January 1994) 
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VIH. Certain observations on the International application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 



Reference is made to the following documents: 

D1: EP-A-0 589 100 
D2: US-A-5 591 540 
D3: DE21 08 847 A 



A. Disclosures: 

1 . Document D1 discloses a vessel or package for zlnc-alr battery, 

a. for the transport and storage, so implicitly gas impermeable, 

b. providing at least one hydrogen vent (c,4, I.34-40 + Abstract). 

c. It discloses a one- way vent or valve (c.5, 1.28-31 ). 

d. The package is made of polypropylene (c.6 # 1.41-44). 

e. The valve prevents ingress of fluid into the device (c.5, 128-36). 

f. The package prevents pressure build-up (c.5, 1.21-26), and 

g. the ingress of oxygen into the enclosure (c.5, 1.6-1 5). 



2. Document D2 discloses a packaging for an electrochemical device 

a. which is gas impermeable (c«2, 1.12-31), 

b. providing a vent or valve to allow gas to escape from the device (c.5, 1. 1 8-23). 

c. It relates to a one-way vent or valve (c.5, 1.18-23). 

d. The packaging is made of a flexible plastic multilayer (c.2 ; 1.12-31 + Abstract). 

e. The valve prevents ingress of fluid into the device (c.5, 1.1 8-23). 

f. The packaging prevents pressure build-up (c.5, 1.28*33), and 

g. the Ingress of oxygen into the enclosure (c.2, 1.12-31). 

3. Document D3 discloses a package for an electrochemical device (claim 1), 

a. gas impermeable (p.2, L 17-27 + claim 1), 

b. providing a vent or valve to allow H 2 to escape from the device (p.3, 1.5-1 4 + claim 3). 

c. It relates to a one-way vent or valve (p.3, 1.10-14). 

d. The packaging is made of a flexible plastic multilayer (p.3, 1.20-30 + claim 5). 

e. The valve prevents the ingress of fluid into the device (p.3, 1.1 0-14). 
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f. The package prevents the ingress of oxygen into the enclosure (p.3, 1.23-30). 
B, Novelty; 

1 . The subject-matter of claim 1 is not novel under Article 33(1) and (3), considering the 
documents D1 to D3 (see La. + b., 2.a. + b. and 3.a.+b.). 

2. The subject-matter of claim 2 is not new, considering the 3 cited documents (see, 
I.e., 2.c. and 3.c.). 

3. The subject-matter of claims 3 is not new, considering said documents (see 1 .d., 2.d- 
and 3.d.) and claim 4 is not new considering the documents D2 and D3 (2.d. and 
3.d.). 

4. The subject-matter of claim 5 Is not new considering the three cited documents (see, 
i.e., 2.e. and 3,e.). 

5. The subject-matter of claim 6 is not new (see, 1 J. and 2.f.), considering D1 and D2. 

6. The subject-matter of claim 7 is not novel either (see, 1 .g., 2.g. and 3.1), considering 
D1, D2andD3. 

7. Claims 3 to 7 refer to a package as in claim 2. The subject-matter of claim 2 as well 
as claim V is not new in regard of the three cited documents. Since claims 8 to 12 
correspond to claims 3 to 7 respectively, but depend on claim 1 only, the subject- 
matter of those claims is a fortiori not new. 

8. Claim 13 engtobes claim 1 of which the subject-matter is not new. The subject-matter 
of that claim is therefore not new either. In fact, claim 13 is so broad in scope that any 
disclosure of a package with an aperture (air-permeable portion) would be novelty 
destroying for the subject-matter of this claim. 

9. Finally, claims 15 to 18 depending on claim 13, of which the subject-matter is not 
new, correspond to the claims 5. 6, 3 and 4 respectively, of which the subject-matter 
is not new. Therefore the subject-matter of those claims is not new either. 



C. Inventive step: 

In claim 14, the air permeable portion of the enclosure is a simple sticker which is 
"attached" to the enclosure. It seems clear for the person skilled to put, stick, or more 
generally attach, an air permeable sticker, or any membrane, on the whole of the air- 
tight enclosure, to obtain an air-tight enclosure having an air permeable portion. 
Moreover, the problem to be solved is the capability for the air tight enclosure to 
prevent the ingress of any impurity (gas or else) in the battery, and simultaneously 
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to permit the Egress of excessive gas in the battery and so avoid a pressure buildup. 
Thus, the subject-matter of claim 14 lacks inventive step. 

D. At this stage pf the examination, it is not clear which part of the present application 
could be usee! as a basis of an invention. However, if the applicant does not agree 
with the opiniiion of the examining division, he is demanded to send a new set of 
claims and giving his reasons, taking into account the above and below comments,. 
In order to facilitate the examination of the conformity of the amended application 
with the requirements of Article 34(2)(b) PCT, the applicant Is requested to clearly 
identify the amendments carried out, no matter whether they concern amendments 
by addition, replacement or deletion, and to Indicate the passages of the application 
as filed on which these amendments are based (see also Rule 66.8(a) PCT). 
If the applicant regards it as appropriate these indications could be submitted in 
handwritten form on a copy of the relevant parts of the application as filed. 



Re Item VIII 

Certain observations on the international application 

Clarity: 

1 , The claims have to be rewritten in a more ooncise form (Rule 6 PCT) for the following 
reasons; 

a. Claims 2 to 7 correspond to the claims 6 to 12, 

b. Claim 1 3 includes claim 1 , 

c. Claims 1 5 to 1 8 correspond to the claims 5, 6, 3 and 4. 

2. In claims 6 and 10, it is claimed that the enclosure prevents a pressure buildup. 
Howver, it is clear from the description (p.3, I.4-7), that the pressure buildup is 
prevented by the release of excessive gases (in fact H 2 ) through the valve, like in 
claim 16. therefore the term "enclosure" In claims 6 and 10 should be replaced by 
"valve 11 . In any event, claim 6 (as well as claims 5, 7, 10-12, 15 and 16) attempts to 
define the subject-matter in terms of the result to be achieved which merely amounts 
to a statement of the underlying problem. The technical features necessary for 
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achieving this result should be added. Thus, those claims do not meet the 
requirements of Article 6 PCT in that the matter for which protection is sought is not 
clearly defined. 

3. It is not clear for the person skilled which advantage the use of an air permeable 
sticker as claimed in claim 14. Indeed, this sticker is attached on an air-tight 
enclosure. The advantage of the air tight enclosure is to avoid the ingress of air and 
other impurities inside the enclosure. The advantage of using a valve is to permit the 
egress of hydrogen from the enclosure, and to prevent the Inoress of any impurity 
from ouside the enclosure . So the examiner does not see the point of using a sticker 
whioh would permit the ingress of air. 



4. "Foll/plastlc laminate" should be replaced by "foil or plastic laminate". 

5. On p.4, 1.20 of the description, 'spirit" is not allowed and should be deleted. Indeed, 
the relative term used has no well-recognised meaning and leaves the reader in 
doubt as to the meaning of the technical features to which it refers, thereby rendering 
the definition unclear (Article 6 PCT). 
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NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 



Date of mailing 
(day/month/year) 



07.02.2001 



Applicant's or agent's file reference 
121817.1 LN 


IMPORTANT NOTIFICATION 


International application No. 
PCT/IL99/00684 


International filing date (day/month/year) 
15/12/1999 


Priority date (day/month/year) 
15/12/1998 


Applicant 

ELECTRIC FUEL LIMITED et al. 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 



Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the IPEA/ 



European Patent Office 
D-80298 Munich 



Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Myers, J 

Tel.+49 89 2399-8111 
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Applicant's or agent's file reference 


See Notification of Transmittal of International 


121817.1 LN 


FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/IL99/00684 , 


15/12/1999 


15/12/1998 


International Patent Classification (IPC) or national classification and IPC 




H01M12/06 






Applicant 






ELECTRIC FUEL LIMITED et a'L 







1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total" of 7 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


IS 



citations and explanations suporting such statement 



Certain observations on the international application 



Date of submission of the demand 
09/07/2000 



Date of completion of this report 
07,02.2001 



Name and mailing address of the international . 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Haering, C 

Telephone No. +49 89 2399 8010 



Form PCT/I PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/IL99/00684 



I. Basis of th report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articfe 14 are referred to in this report as u origina/iy filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 17).): 

Description, pages: 

1-3 as originally filed 

4 with telefax of 1 9/1 2/2000 
Claims, No.: 

1 -20 with telefax of 1 9/1 2/2000 
Drawings, sheets: 

1/2,2/2 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: - 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 




No: 


Claims 


Inventive step (IS) 


Yes: 


Claims 




No: 


Claims 


Industrial applicability (IA) 


Yes: 


Claims 




No: 


Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re It m V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 



Reference is made to the following documents: 



D1 
D2 
D3 
D4 
D5 
D6 



DE21 08 847 A 
EP-A-0 589 100 
US-A-5 591 540 

XP0021 33229 & JP 07 272704 A 
US-A-4 278 744 
DE 16 71 452 A 



A. Disclosures: 

1. Document D1 discloses a package for a metal-air battery (page 2, line 10-17, i.e. 
second paragraph + p.2, I.25-30, i.e. 4 th §), 

which is completely sealed against leakage of electrolyte, the package being for 
further encapsulating the battery to prevent ingress of oxygen into the battery, 

a. the package comprises a gas impermeable enclosure (p.2, I.25-30 = 4 th §), 
having a vent or valve to allow H 2 to escape from the device (p. 3, 1.7-1 1 , i.e. 3 rd § + 
p.3, 1.13-17, i.e. 4 th §). 

b. D1 relates to a one-way vent or valve (p.3, 1.13-17 = 4 th §). 

c. The package is made of a flexible plastic multilayer (p.3, 1. 24-30, second part of the 

5* §). 

d. The valve prevents the ingress of fluid into the device (p.3, 1.19-24, first part of the 

5 th §). 

e. The valve prevents a pressure buildup in the enclosure (p.3, 1.19-24, first part of the 

5 th §) • 

f. The battery comprising such a' package as described in 1 .a. to 1 .f. is also disclosed 
in D1 (title + claims 2 to 5). 

2. Document D2 discloses a vessel or package for the chemicals of a zinc-air battery, 
but not for a completed battery (p. 5, 1.1-5). 

3. Document D3 discloses an internal packaging for an electrochemical device, and not 
an external packaging for a metal-air battery (c.2, 1.12-31). 
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4. Document D4 discloses an air permeable package for an electrochemical device. 

5. Documents D5 and D6 are defining the general state of the art and are therefore not 
considered to be of particular relevance. 



B. Novelty: 

The examiner considers that only D1 is relevant to the question of novelty of the present 
application, whereas the other documents D2 to D6 of the search report are not (see A. 2. 
to A.5.). 

1 .a. The subject-matter of claim 1 is considered as not' novel under Article 33(1) and (2) 
PCT(see A.1.a.). 

1 ,b. For the same reason as in 1 .a., the subject-matter of claim 13 is considered as not 
novel (see also Item VIII, 1 .a). 

1 .a The subject-matter of claim 1 9 is considered as not novel (see A.1 .f.), and because 
the battery is characterised in that it comprises a package with less technical features 
than in claim 1 , thus a package at least as claimed in claim 1 . 

1 .d. Similarly, the subject-matter of claim 20 is considered as not novel (see A.1 .f.). 

2. The subject-matter of claim 2 is not novel (see A.1 .b.). 

3. The subject-matter of claims 3 and 4 is not novel (see A.1 .a). 

4. The subject-matter of claim 5 is not novel (see A.1 .d.). 

5. The subject-matter of claim 6 is not novel (see A.1 .e.). 

6. . The subject-matter of claim 7 is not novel either (see, A.1. a. and Item VllH.b.). 

7. Claims 3 to 7 refer to a package as in claim 2. The subject-matters of claim 2 and 
claim 1 are not novel. Since claims 8 to 12 correspond to claims 3 to 7 respectively 
(see Item VIII, 1 .a.), but depend on claim 1 only, the subject-matter of those claims 
is a fortiori not novel. 

8. Finally, claims 15 to 18 depending on claim 13, of which the subject-matter is not 
novel, correspond to the claims 5, 6, 3 and 4 respectively (see item VIII, 1.d.), of 
which the subject-matter is not novel. Therefore the subject-matter of those claims 
is also not novel. 
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C. Inventive step: 

In claim 14, the air permeable portion of the enclosure is a sticker which is "attached" 
to the enclosure. 

The problem to be solved is the capability for the air tight enclosure to prevent the 
ingress of any impurity (gas or else) in the battery, and simultaneously to permit, via 
an air permeable portion, the egress of excessive gas in the battery and so avoid a 
pressure buildup or a rupture of the enclosure. 

That problem is solved in D1, wherein the enclosure has a valve which fulfils the 
above mentioned function (page 2, line 25-30 + p.3, 1.7-1 1). 

In the present application, the sticker is merely one of several straightforward possi- 
bilities from which the skilled person would select, in accordance with circumstances, 
without the exercise of inventive skill, in order to solve the problem posed, since the 
person skilled would put, stick, or more generally attach, an air permeable sticker, or 
any membrane, on the the air-tight enclosure, to obtain an air-tight enclosure having 
an air permeable portion. 

Thus, the subject-matter of claim 14 lacks inventive step under Article 33(1) and (3) 
PCT. 



D. At this stage of the examination, it is not clear which part of the present application 
could be used as a basis of an invention for the corresponding European Application. 
. However, if the applicant does not agree with the opinion of the examining division, 
he is demanded to send in the regional phase a new set of claims and giving his 
reasons, taking into account the above and below comments,. 
In order to facilitate the examination of the conformity of the amended application 
with the requirements of Article 34(2)(b) PCT, the applicant is requested to clearly 
identify the amendments carried out, no matter whether they concern amendments 
by addition, replacement or deletion, and to indicate the passages of the application 
as filed on which these amendments are based (see also Rule 66.8(a) PCT). 
If the applicant regards it as appropriate these indications could be submitted in 
handwritten form on a copy of the relevant parts of the application as filed. 
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Re Item VIII 

Certain observations on the international application 

1 . The claims are not written in a concise form (Rule 6 PCT), for the following reasons; 

a. Claims 3 to 7 correspond to the claims 8 to 12, with the difference that they depend 
on claim 2 wherein the valve is a one way valve. Thus claims 3 to 7 can be rendered 
dependent on claim 1 and/or 2, and consequently claims 8 to 12 can be deleted; 

b. in claim 1 , the storage package is said to prevent ingress of oxygen into the battery, 
and comprises a gas impermeable enclosure with a valve. Thus, that enclosure also 
prevents the ingress of oxygen. Therefore the subject-matter of claims 7 (and 1 2) is 
already included in claim 1 . Those redundant claims should therefore be deleted; 

c. the examiner is the opinion that claim 13 includes claim 1, since an air permeable 
portion, effective to permit the egress of hydrogen from the inside to the outside of 
the enclosure, can be a valve; 

d. claims 15 to 18 depend on claim 13, and claim 13 includes claim 1. Thus, the 
subject-matter only of those claims includes to the subject-matter of claims 5, 6, 3 
and 4 respectively. 

2. It is not clear for the person skilled which advantage the use of an air permeable 
sticker as claimed in claim 14. Indeed, this sticker is attached on an air-tight 
enclosure. The advantage of the air tight enclosure is to avoid the ingress of air and 
other impurities inside the enclosure. The advantage of using a valve is to permit the 
egress of hydrogen from the enclosure, and to prevent the ingress of any impurity 
from ouside the enclosure . So the examiner does not see the point of using a sticker 
which would permit the ingress of air. 
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Hydrogen gas may be produced when the zinc anode of the metal-air battery cell corrodes. 
This hydrogen gas should be released from the bag to prevent the bag from expanding 
considerably and possibly causing the bag 500 to rupture. An example of a suitable one way 
valve is the product V45 Aromafine, which is made by Bosch® and is typically used for ■ 

5 storing coffee. This one way valve 510 permits the release of hydrogen out of the bag 500 and 
prevents the flow of oxygen into the bag 500. 

The gas impermeable bag 500 can made of a flexible plastic, a foil plastic laminate, or 
any other air impermeable material that protects the battery pack 520 from the outside 
environment The one way valve 510 is attached to the bag 500 and covers the hole 505. The 

10 valve 510 is adhered to the bag through an adhesive, by thermally bonding the valve 51 0 to 
the bag 500, or by any other method that will form an air tight seal with the bag 500. 

In the alternative, the one way valve 510 can be replaced with an air permeable sticker 
or alternative air permeable material. The air permeable sticker permits hydrogen gas diffuse 
out of the bag 500. The sticker also prevents water and other debris from entering the bag. 

15 The following examples are descriptions of the use of the present invention. These 

examples are not meant to limit the scope of the invention, but are merely examples of * 
specific embodiments. 

It will be evident to those skilled in the art that the invention is not limited to the 
details of the foregoing illustrative embodiments, and that the present invention may be 

20 embodied in other specific forms without departing from essential attributes 

thereof. The present embodiments are therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being indicated by the appended claims rather 
than by the foregoing description, and all changes which come within the meaning and range 
of equivalency of the claims are therefore intended to be embraced therein. 
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1. A storage package for a metal-air battery which is completely sealed 
against leakage of electrolyte therefrom, said storage package being for further 
encapsulating said sealed battery to substantially prevent ingress of oxygen into said 
battery, said storage package comprising: 

a gas impermeable enclosure with a valve communicating an interior of said 
enclosure with an outside of said enclosure; and wherein 

said valve is effective to permit the egress of hydrogen gas from said inside to said 
outside of said enclosure. 

2. A package as in claim 1 wherein said valve is a one-way valve. 

3. A package as in claim 2 wherein said enclosure is formed of a flexible 

plastic. 

4. A package as in claim 2 wherein said enclosure is formed of a foil or 
plastic laminate. 

5. A package as in claim 2 wherein said valve prevents the ingress of fluid 
into said enclosure. 

6. A package as in claim 2 wherein said valve prevents a pressure buildup in 
said enclosure. 

7. A package as in claim 2 wherein said enclosure prevents the ingress of 
oxygen into said enclosure. 

8. A package as in claim 1 wherein said enclosure is formed of a flexible 

plastic. 

9. A package as in claim 1 wherein said enclosure, is formed of a foil or 
plastic laminate. 

10. A package as in claim 1 wherein said valve prevents the ingress of fluid 
into said enclosure. 

1 l.A package as in claim 1 wherein said valve prevents a pressure buildup in 
said enclosure. 

12. A package as in claim 1 wherein said enclosure prevents an ingress of 
oxygen into said enclosure. 

13. A storage package for a metal-air battery which is completely sealed 
against leakage of electrolyte therefrom, said storage package being for further 
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encapsulating said sealed battery to substantially prevent ingress of oxygen into said 
battery, said storage package comprising: 

a substantially gas impermeable enclosure with an air permeable portion 
communicating an interior of said enclosure with an outside of said enclosure; and 
wherein 

said air permeable portion is effective to permit the egress of hydrogen gas 
from said inside to said outside of said enclosure. 

14. A package as in claim 12 wherein said air permeable portion is an air 
permeable sticker attached to said enclosure. 

15. A package as in claim 12 wherein said enclosure prevent the ingress of 
fluid into said enclosure. 

16. A package as in claim 12 wherein said valve prevents a pressure buildup in 
said enclosure. 

17. A package as in claim 12wherein said enclosure is formed of a flexible 

plastic. 

18. A package as in claim 12 wherein said enclosure is formed of a foil or 
plastic laminate. 

19. A metal-air battery characterized in that it comprises a storage package 
encapsulating the battery, the storage package comprising: 

a gas impermeable enclosure preventing ingress of gases to an interior of the 
enclosure and having a valve communicating the interior of said enclosure with an 
outside of said enclosure; and wherein 

said valve is effective to permit the egress of hydrogen gas from said inside to 
said outside of said enclosure. 

20. A metal-air battery characterized in that it comprises a storage package 
encapsulating the battery, the storage package comprising: 

a substantially gas impermeable enclosure preventing ingress of gases to an 
interior of the enclosure and having an air permeable portion communicating the 
interior of said enclosure with an outside of said enclosure; and wherein 

said air permeable portion is effective to permit the egress of hydrogen gas 
from said inside to said outside of said enclosure. 
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European Patent Office 
D-80298 Munich 
Germany 

Attention: Haerine. C .F.^min,r 

Koutsoft as. P. - Formalities Officer 



Re: PCT Patent Application No. PCT/IL99/00684 
Applicant: Electric Fuel Limited 

Response to Written Opinion dated September 19, 2000 
OurRef.: 121817.1-YF 

n « a .hJ^ e ^ !° U l e . Written ° pini0n of Se P te mber 19, 2000. Please find 
attached (and enclosed m triplicate with the postal confirmation copy to follow) 
amended pages 4 5 and 6 where part of claims 1, 4, 6, 9, 1 1, 13, 16 and 18 have 
been amended and new claims 19 and 20 added. In addition we enclose original 
pages 4, 5 and 6 with the hand-written amendments incorporated therein 



!• Claim amendments: 

Original claims 1 and 13 were amended so as to define the invention and 
more clearly distmct these two independent claims from the prior art. 

Claims 6, 1 1 and 16: the word "enclosure" was substituted by 'Valve". 
Claims 4, 9 and 18 the term "foil/plastic" was amended to "foil or plastic", 
invention^* ***** independent claims 19 md 20 recite the subject matter of the 

Lent ^ST *° ^ ° f Lack " f Novelty and T.arlr »r 

th. k / ara ^ raph V ,° f the Writt en Opinion, references D1-D3 were cited as 
ct m T/° r rejeCtmg the u novelt y of clai ™ 1-13 and 15-18. The inventive step of 
obvL ThS rejeCt ? ° n thC contention that "attaching" a sticker is 

wo^ais^ respectftilly traversed in view ° f the fo » OW ^ 
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Prior to setting our arguments we would like to emphasize the role of 
oxygen in a metal-air battery. It should be understood that metal-air batteries 
need oxygen for their function. Therefore such batteries are designed sometimes 
with holes for allowing oxygen to ingress. The holes have to be designed such 
that on one hand they will allow oxygen to ingress but on the other hand prevent 
leakage of electrolytes from the cell and further prevent the evaporation of water 
vapor therefrom. Such an exposure of the metal-air battery to oxygen is desirable 
only when it functions. When non- functioning the exposure to oxygen and other 
gases shortens the lifetime of the battery and therefore undesirable. 

Document Dl: We contend that this document is not relevant to the 
novelty of the present invention. This document, being a prior publication of the 
same applicant, describes a container for the contents of an electric cell. This 
document describes means for the transport of, and a storage vessel containing 
the components serving as electrical fuel for a zinc-air battery. Page 5, lines 1-5 
of D 1 summarize the invention by stating 

"Thus the present invention provides both means for (a) 
storing/transporting cassettes containing slurry and (b) storing/transporting the 
slurry in bulk for on-site filling of cassettes with charged slurry, or off-loading 
spent slurry from cassettes" 

In other words Dl deals with a container for the chemicals of a metal-air 
battery, which is a container for the contents of a cell but not for a completed 
battery. In contrast, the present invention deals with the outer casing of a 
completed battery. Put in other words, the present invention deals with the outer 
casing intended for storing an intact metal-air battery prior to its use . Thus the 
metal-air battery is manufactured and stored in a package completely sealed 
against leakage of electrolytes therefrom, however, the package contains holes 
for exchange of gases. Oxygen needed for its function can enter the cell and 
hydrogen, which is formed internally, may be vented to the outside. The entire 
completely sealed package, in order to prolong its shelf life, is put prior to its use 
in a gas impermeable enclosure and this gas impermeable enclosure is the core of 
the present invention. 

Document D2: We contend that this document is also not relevant to the 
novelty of the present invention. As written in column 1, lines 35-42 this 
publication deals with a "new packaging material for an energy source... the 
material must not react with the chemical system of the energy storage device 
and should resist attack from common solvents". As explained above the 
present invention does not deal with the internal packaging but rather with the 
external packaging. 

Document D3: This document deals with a battery casing, not with a 
container for the contents of the cell. Thus the casing prevents the ingress of 
fluid into the cell as well as the ingress of oxygen. However it does not deal 
with a package enclosing the casing, i.e. an intact battery, which is meant for 
storing a metal-air battery so as to prolong its shelf life during non-use. 
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Inventive step 



Claim 14 defines the gas impermeable enclosure of claim 13 as having an 
air permeable portion. The sticker claimed therein serves as a safe presfure 
release mechanism for the case of build up of hydrogen pressure inside 11 

Zn° S T ^ H 3 C3Se th£ prCSSUre ™y be vented the sticke ratht 

than rupture the entire enclosure. 

3. Response to th e Comments Re Ttem VTTI 

l.a: Relating to claims 3 to 7 (we think the Examiner meant claim 3) these 
claims do not correspond to claims 8 to 12. Claims 3-7 relate to claim 2 where 
he valve ,s a one-way valve while claims 8-12 relate to claim 1 where the valve 
is not necessarily a one-way valve. For example, according to claim 1 hydrogen 
may be vented from the enclosure by a symmetrical pressure relief val ve and no" 
necessarily via the one-way valve of claim 2. 

^;. Clain ;K 1 ?- d0e t n0t inClude Claim L C,aim 13 is dire «ed to a secondary 
enclosure that is substantially gas-impermeable with no openings, except the *r 
permeable portion for release of hydrogen. Claim 1 on theothefhand deals wfi 

ou^dlTfT 63 C ^ 1 ; aVing H Valve c °™™nicating the interior and the 
outside of the enclosure in a selective and predetermined path 

1. c: claims 15-18 relate to claim 13, hence they do not correspond to claims 5, 6, 

2. Claims 6, 1 1 (we assume the Examiner meant 1 1) and claim Ifi a . w.n were 
amended according to the Examiner's comment, for which we thank. 

p'iaSc Sn'S»' P,aStiC laminatC " " Cl3imS 4 ' 9 aad 18 WaS reWOrded t0 " fo « or 

6. The word "spirit" was omitted from the description. 

The Examiner is requested to reconsider the objections in light of the 
submissions made and a favorable International Preliminary Examination Report 
intft, a S req " ested - Howev er, against the event that the Examiner still has some 

^^R^ 0 " 8 * thC daimS ' thC iSSUanCC ° f a S6COnd Writte * OP-ion 
before the IPER issues is requested. 



Yours very truly, 

REINHOLD COHN AND PARTNERS 

By: 



Enc: air mail 



Dr. Yigal Fraenkel 
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CLAIMS 

1. A storage package for a metal-air battery which is completely sealed 
against leakage of electrolyte therefrom, said storage package being for further 
encapsulating said sealed battery to substantially prevent ingress of oxygen into said 
battery, said storage package comprising: 

a gas impermeable enclosure with a valve communicating an interior of said 
enclosure with an outside of said enclosure; and wherein 

said valve is effective to permit the egress of hydrogen gas from said inside to said 
outside of said enclosure. 

2. A package as in claim 1 wherein said valve is a one-way valve. 

3. A package as in claim 2 wherein said enclosure is formed of a flexible 

plastic. 

4. A package as in claim 2 wherein said enclosure is formed of a foil or 
plastic laminate. 

5. A package as in claim 2 wherein said valve prevents the ingress of fluid 
into said enclosure. 

6. A package as in claim 2 wherein said valve prevents a pressure buildup in 
said enclosure. 

7. A package as in claim 2 wherein said enclosure prevents the ingress of 
oxygen into said enclosure. 

8. A package as in claim 1 wherein said enclosure is formed of a flexible 

plastic. 

9. A package as in claim 1 wherein said enclosure is formed of a foil or 
plastic laminate. 

10. A package as in claim 1 wherein said valve prevents the ingress of fluid 
into said enclosure. 

1 1 .A package as in claim 1 wherein said valve prevents a pressure buildup in 
said enclosure. 

12. A package as in claim 1 wherein said enclosure prevents an ingress of 
oxygen into said enclosure. 

13. A storage package for a metal-air battery which is completely sealed 
against leakage of electrolyte therefrom, said storage package being for further 
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encapsulating said sealed battery to substantially prevent ingress of oxygen into said 
battery, said storage package comprising: 

a substantially gas impermeable enclosure with an air permeable portion 
communicating an interior of said enclosure with an outside of said enclosure; and 
wherein 

said air permeable portion is effective to permit the egress of hydrogen gas 
from said inside to said outside of said enclosure. 

14. A package as in claim 12 wherein said air permeable portion is an air 
permeable sticker attached to said enclosure. 

15. A package as in claim 12 wherein said enclosure prevent the ingress of 
fluid into said enclosure. 

16. A package as in claim 12 wherein said valve prevents a pressure buildup in 
said enclosure. 

17. A package as in claim 12 wherein said enclosure is formed of a flexible 

plastic. 

18. A package as in claim 12 wherein said enclosure is formed of a foil or 
plastic laminate. 

19. A metal-air battery characterized in that it comprises a storage package 
encapsulating the battery, the storage package comprising: 

a gas impermeable enclosure preventing ingress of gases to an interior of the 
enclosure and having a valve communicating the interior of said enclosure with an 
outside of said enclosure; and wherein 

said valve is effective to permit the egress of hydrogen gas from said inside to 
said outside of said enclosure. 

20. A metal-air battery characterized in that it comprises a storage package 
encapsulating the battery, the storage package comprising: 

a substantially gas impermeable enclosure preventing ingress of gases to an 
interior of the enclosure and having an air permeable portion communicating the 
interior of said enclosure with an outside of said enclosure; and wherein 

said air permeable portion is effective to permit the egress of hydrogen gas 
from said inside to said outside of said enclosure. 
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Hydrogen gas may be produced when the zinc anode of the metal-air battery ceil corrodes. 
This hydrogen gas should be released from the bag to prevent the bag from expanding 
considerably and possibly causing the bag 500 to rupture. An example of a suitable one way 
valve is the product V45 Aromafine, which is made by Bosch® and is typically used for 
storing coffee. This one way valve 510 permits the release of hydrogen out of the bag 500 and 
prevents the flow of oxygen into the bag 500. 

The gas impermeable bag 500 can made of a flexible plastic, a foil plastic laminate, or 
any other air impermeable material that protects the battery pack 520 from the outside 
environment The one way valve 510 is attached to the bag, 500 and covers the hole 505. The 
valve 510 is adhered to the bag through an adhesive, by thermally bonding the valve 510 to 
the bag 500, or by any other method that will form an air tight seal with the bag 500. 

In the alternative, the one way valve 510 can be replaced with an air permeable sticker 
or alternative air permeable material. The air permeable sticker permits hydrogen gas diffiise 
out of the bag 500. The sticker also prevents water and other debris from entering the bag. 

The following examples are descriptions of the use of the present invention. These 
examples are not meant to limit the scope of the invention, but are merely examples of 
specific embodiments. 

It will be evident to those skilled in the art that the invention is not limited to the 
details of the foregoing illustrative embodiments, and that the present invention may be 
embodied in other specific forms without departing from the'sfctpfcior essential attributes 
thereof. The present embodiments are therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being indicated by the appended claims rather 
than by the foregoing description, and all changes which come within the meaning and range 
of equivalency of the claims are therefore intended to be embraced therein. 
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CLAIMS 



1 1 . A'package for a metal-air batterycomprising: 

2 a gas impermeable enclosure with a valve communicating an interior of said enclosure 

3 with an outside of said enclosure; and wherein 

4 said valve is effective to permit the egress of hydrogen gas from said inside to said 

5 outside of said enclosure, 

l 2. A package as in claim 1 wherein said valve is a one-way valve 

1 3. A package as in claim 2 wherein said enclosure is formed of a flexible plastic. 

t.U or ? &jj>k.c 

l 4. A package as in claim 2 wherein said enclosure is formed of a t^D^astijflammate. 

1 5. A package as in claim 2 wherein said valve prevents the ingress of fluid into said 

2 enclosure. 6 . 

1 6. A package as in claim 2 wherein said eh^sifce prevents a pressure buildup in said 

2 enclosure. 

1 7. A package as in claim 2 wherein said enclosure prevents the ingress of oxygen into 

2 said enclosure. 

l 8. A package as in claim 1 wherein said enclosure is formed of a flexible ^astjic. 

1 9. A package as in claim 1 wherein said enclosure is formed of a toil/plas StfTaminate. 

1 10. A package as in claim 1 wherein said valve prevents the ingress of fluid into said 

2 enclosure. , / , 

1 1 1 .A package as in claim 1 wherein said enclosure prevents a pressure buildup in said 

2 enclosure. 

1 12. A package as in claim 1 wherein said enclosure prevents an ingress of oxygen into 

2 said enclosure. < ^> 

1 1 3 .yv package for a metal-air battery comprising: 

2 a substantially gas impermeable enclosure with an air permeable portion 

3 communicating an interior of said enclosure with an outside of said enclosure; and wherein 

4 said air permeable portion is effective to permit the egress of hydrogen gas from said 

5 inside to said outside of said enclosure. 

1 14. A package as in claim 13 wherein said air permeable portion is an air permeable 

2 sticker attached to said enclosure. 
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1 15. A package as in claim 13 wherein said enclosure prevent the ingress of fluid into 

2 said enclosure. 0 

. 1 16. A package as in claim 13 wherein said eS^tesure prevents a pressure buildup in 

2 said enclosure. 

l 17. A package as in claim 13 wherein said enclosure is formed of a flexible plastic. 

1 18.A package as in claim 13 wherein said enclosure is formed of a^feji/gfastjc 

2 laminate. 
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